OBJECTIVE. Universal newborn hearing screening focuses on providing the earliest possible diagnosis for infants with permanent hearing loss. The goal is to prevent or minimize the consequences of sensorineural hearing loss on speech and language development through timely and effective diagnosis and interventions. Pediatricians are in a key position to educate families about the importance of follow-up, if they are well informed. The objective of this study was to survey the attitudes, practices, and knowledge of primary care physicians in relation to newborn hearing screening and follow-up.
U NIVERSAL NEWBORN HEARING screening has become the standard of care throughout the United States in an effort to provide early detection and intervention for infants with permanent hearing loss. In 1993, Ͻ5% of newborns were screened for hearing loss. Today, 93% of newborns are screened for hearing loss before hospital discharge, and 39 states have universal newborn hearing screening legislation. 1 The expansion of newborn hearing screening in the past decade has helped reduce the average age of identification of infants with permanent childhood hearing loss, 2 allowing families and professionals to prevent or minimize the negative impact of sensorineural hearing loss (SNHL) on speech and language learning. 3, 4 The overall success of these efforts, however, depends on the provision of timely and effective diagnostic and intervention services.
Physicians are in a key position to educate families after hearing screening and, particularly for those infants who fail the newborn hearing screening, to ensure appropriate follow-up care and surveillance. Newborns and parents are seen regularly by their primary care physicians, and parents often seek input from their physician on the infant's medical and developmental needs. This provides an ideal opportunity to promote followup, make appropriate referrals, and support families. However, this requires that physicians be knowledgeable about the implications of hearing screening results as well as current best practices in the medical and educational treatment of infants with permanent hearing loss. Unfortunately, there is very little information about what pediatricians and other primary care providers currently know about this topic, what they need to know, and how they prefer to learn this information. Such findings are essential for creating effective partnerships with the medical home to meet the needs of families of infants with newly diagnosed permanent hearing loss.
In a previous study that was conducted in the United Kingdom, 520 general practitioners were surveyed to measure the effectiveness of an information dissemination campaign on newborn hearing screening that was targeted at the medical community. 5 The campaign involved distribution of leaflets and posters and the creation of a dedicated Web site. The results showed limited effectiveness of mailing unsolicited educational materials. Two thirds of the respondents indicated a desire for more information about newborn hearing screening but expressed concern about information overload. Researchers concluded that brief written information combined with tailored Internet resources (eg, relevant to physicians; downloadable fact sheets) were useful routes to pursue in future work. This study highlights the risk of creating an educational campaign before understanding the educational needs and preferences of the medical community.
In preparation for the present survey, 3 focus groups were conducted with pediatricians in Nebraska and Colorado in conjunction with continuing medical education (CME) events. In these focus groups, physicians discussed their current knowledge and their preferred strategies for learning about early hearing detection and intervention (EHDI). Broad themes that were identified included the need to (1) recognize the time constraints of daily practice for physicians and the limited frequency with which infants with SNHL are encountered, (2) avoid dense content that is designed to "make me an expert" because primary care physicians will refer to other specialists, (3) use terminology that communicates across disciplines, (4) provide evidence-based facts, and (5) use formats that are familiar to physicians (grand rounds, algorithms, patient education materials, CME seminars).
The input from focus groups was used to design a broader based survey of physicians. The specific aims of the survey were to (1) understand current practices of primary care pediatricians and other physicians related to newborn hearing screening and follow-up, (2) assess attitudes of physicians related to their general support of and concerns about universal newborn hearing screening programs (eg, cost/benefit, parental stress, etc), and (3) identify knowledge gaps and perceived knowledge needs of physicians, as well as preferred methods for learning about the management of SNHL in infants.
METHODS
Newborn hearing screening programs are managed on a statewide basis by EHDI program coordinators. These individuals in the 50 United States and territories were invited to collaborate with the researchers in surveying primary care physicians about newborn hearing screening and follow-up practices. EHDI coordinators from 21 states and Puerto Rico volunteered to send surveys to primary care physicians in their respective states. A random sample of at least 200 physicians was required for participation in the project, but some state EHDI coordinators chose to send surveys to more or even all physicians in the state who provided primary care for children. The researchers provided copies of the survey (in English or Spanish) along with postage paid return envelopes. Coordinators mailed the surveys to primary care physicians in their respective states. In total, 12 211 questionnaires were mailed. Two weeks after the original mailings, coordinators mailed a reminder postcard (provided by the researchers) to their list of physicians. Identification of nonrespondents was not possible because replies were anonymous.
The survey tool was developed on the basis of input from 3 focus groups that involved a total of 26 pediatricians from 9 states. The survey was pilot-tested for length and clarity at a medical society meeting of primary care physicians. Approval from the Boys Town National Research Hospital Institutional Review Board for the project and for waived written consent was ob-tained before surveys were mailed to physicians. A copy of the survey is shown in the Appendix. Several questions on the survey allowed for handwritten comments about physicians' personal experiences and concerns with newborn hearing screening. These narrative comments are incorporated in this report, along with quantitative results. Demographic results are shown in Table 1 . The sample was well distributed by gender and practice location.
RESULTS

Demographic Analysis
Pediatricians (58.6%) and family physicians (27.0%) were the groups with the strongest representation in the sample; they serve as a basis for subgroup comparisons in this article. On average, respondents reported that 39.2% (median: 35%) of their practice was composed of children in the 0-to 5-year age range. However, statistically significant differences (t ϭ 38.04, P Ͻ .001) were found on this measure when pediatricians (mean; 51.0%; SD: 21.1) were compared with family physicians (mean: 13.3%; SD: 12.3). Physicians were asked to report the approximate number of children whom they had seen with permanent hearing loss they in the past 3 years. Pediatricians reported seeing an average of 3.32 children (SD: 4.9), and family physicians reported an average of 1.25 (SD: 2.7); these differences also were statistically significant (t ϭ 8.82, P Ͻ .001). We hypothesized that differences in experience, particularly with children with SNHL, may influence both physician attitudes and knowledge. However, as is discussed next, this factor did not differentiate among participant responses.
Attitudes About Universal Newborn Hearing Screening
There was a major increase in legislation and state participation in newborn hearing screening in the United States between 2000 and 2002, making this a relatively new practice. Before the widespread implementation of newborn hearing screening programs, physicians raised concerns about the cost, impact on parental anxiety, and potential for high false-positive rates of such programs. 6 The following section reports analysis of physicians' current attitudes about those issues now that most physicians have had more experience with universal newborn hearing screening.
When asked about the importance of screening all newborns for SNHL, a majority of physicians responded that it was very important (81.6%) or somewhat important (14%). Only 4.4% stated uncertainty or a belief that hearing screening was unimportant. There was a statistically significant difference in the number of pediatricians (3.0%) versus family physicians (6.0%) who expressed skepticism about the value of newborn hearing screening (Mann-Whitney U, 2-tailed significance of P Ͻ .001).
When asked whether newborn hearing screening causes undue parental anxiety or concern, the majority (84.7%) responded that it does not. However, 8.3% indicated the belief that screening does cause parental anxiety, and 7.0% of participants were unsure. There were no statistically significant differences in this belief by experience with children with SNHL (P ϭ .166) or by years of experience in pediatrics (P ϭ .290).
Although the approximate cost per infant for a newborn screening test in hospitals with at least 1000 births per year is $30 or less, 7, 8 35.6% of respondents estimated costs as high as more than $100. No statistically significant differences in cost estimates were expressed by physicians from practices that were located in rural versus metropolitan areas (P ϭ .196). Although 75.7% of respondents believed that newborn hearing screening is worth the cost, the remaining 24.3% were unsure or unconvinced of the relative costs versus benefits of the program. Our experience with focus groups suggested that understanding of the consequences of infant hearing loss on language development in addition to accurate understanding of costs played a role in attitudes about cost/benefit. Physicians were asked an open-ended question about perceived barriers or concerns with newborn hearing screening. Of the 197 (10.0%) respondents who completed this question, a concern for high false-positive rates was mentioned most frequently (n ϭ 45). High rates of loss to follow-up also were considered a barrier to program effectiveness (n ϭ 31). Other responses included the need for physician training, uncertainty about the procedures, a perception of complexity of the procedures, and inconclusiveness of test results. A few respondents expressed a "lack of need" for the procedure. Others expressed the need for more parent education, for more funding, and for better equipment.
Current Practices Related to Newborn Hearing Screening
To promote appropriate follow-up care, state or local newborn hearing screening programs are encouraged to send screening results to the primary care physician. However, 12.0% of pediatricians and 17.0% of family physicians indicated that they receive newborn hearing screening results on Ͻ50% of their patients. These results were comparable across practice location (eg, rural versus metropolitan area). Physician awareness of the state EHDI program may facilitate communication with the medical home. Although the state EHDI program coordinators sent out the surveys for this study, 4.0% of respondents reported that their state did not have a newborn hearing screening program, and 10.0% were unsure. This provides additional documentation of the need for strengthening communication between newborn hearing screening programs and the medical home.
Respondents also were asked to list any specialists to whom they routinely would refer a family of a child with confirmed permanent hearing loss. Table 2 summarizes the frequency of their responses. Notably, although the majority refer to otolaryngology, which is an essential step before amplification can be fit on an infant, almost 25% did not. Furthermore, very few physicians reported that they refer to genetics or ophthalmology, which is recommended by the Joint Committee on Infant Hearing for children with congenital hearing loss. 9 As an example of why such referrals are so important, the American College of Medical Genetics points out that a genetic evaluation often can avoid unnecessary and costly clinical tests, allows one to anticipate potential/ associated health problems and to offer appropriate therapeutic options, and often dispels misinformation and offers emotional support regarding the cause of the hearing loss. 10 However, physicians also should be aware of current challenges that exist for families in deciding whether to have genetic testing done (eg, cost issues, limited availability of geneticists with knowledge of hearing loss, discovery of unwanted information). Furthermore, genetic testing is not without controversy: some deaf community members fear that such testing can lead to devaluation of them as individuals. Regarding referrals for ophthalmology, vision problems are known to be more prevalent in children with permanent hearing loss than in the general population, 11 underscoring the need for this type of medical surveillance in children with SNHL. The results also suggest the need for greater awareness of appropriate options for referral to early intervention programs. For example, although occupational therapist was listed on 2.3% of surveys (see Table 2 ), it is rare for an occupational therapist to provide services for an infant with hearing loss unless there are secondary developmental issues. Speech pathology (27.9%) generally would be accessed through an early intervention program rather than through a direct referral from the primary health care provider.
Perceived Knowledge Needs
In focus group sessions, pediatricians reported that it would be unrealistic for them to become "experts" on the topic of permanent childhood hearing loss because they do not frequently encounter children with SNHL in their practice. However, they expressed strong interest in knowing how to access evidence-based practice guidelines and information that would provide appropriate guidance to families. These perceptions were supported by the survey results. Only 14.0% of the survey respondents believed that their training in medical school prepared them to meet the needs of infants with permanent hearing loss. They listed the following as their primary sources of information about EHDI: literature (38.0%), hospital program (15.9%), educational Most respondents were very confident (47.9%) or somewhat confident (41.1%) in explaining the newborn hearing screening process to parents who had questions about their infant's results. However, when specific content questions were asked, knowledge gaps were found related to the steps that follow identification of permanent hearing loss in infancy. Table 3 summarizes the range of responses that were obtained from questions about specific ages when follow-up steps should be initiated. In 2002, the American Academy of Pediatrics (AAP) and the National Center for Hearing Assessment and Management disseminated Guidelines for Pediatric Medical Home Providers, a flowchart that fosters 3 major action steps before 6 months of age. 12 The recommendations (often presented as the 1-3-6 guideline) are (1) completed newborn hearing screening before 1 month of age, (2) diagnosis of hearing loss and hearing aid fitting before 3 months, and (3) enrollment in early intervention before 6 months. The entries with a superscript "a" in Table 3 indicate the percentage of responses that are consistent with these AAP guidelines.
Knowledge of causative conditions was assessed with the multiple-choice question, "Which of the following conditions put a child at risk for permanent late-onset hearing loss?" The conditions listed in Table 4 include the correct answers (denoted by an asterisk) as well as several incorrect answers. The 3 columns represent the percentage of responses for pediatricians, family physicians, and all respondents. The vast majority of physicians knew that family history of SNHL was a risk indicator. However, almost half of the respondents were not well informed about the risk factors for late-onset hearing loss. In interpreting these results, it should be noted that 2 options for this question that were coded as being "incorrect" could be true in a small number of cases. Specifically, childhood hearing loss can co-occur with cardiac defects in multiple syndromes; however, the onset of hearing loss most often is congenital. Hearing loss (including auditory neuropathy) may be detected in a child with cerebral palsy secondary to hyperbilirubinemia or perinatal asphyxia. In general, however, the data identify knowledge gaps related to risk factors and causes of permanent childhood hearing loss. Pediatricians were somewhat better informed than family physicians in most categories. This content area has relevance for surveillance and identification of risk factors for late-onset permanent hearing loss in children.
The availability of cochlear implant surgery for deaf infants adds complexity to early medical management decisions. The technology is advancing rapidly, and candidacy criteria have shifted over time, making it challenging for primary care practitioners to be aware of current best practices. Families may consult pediatricians for advice regarding this surgical procedure after diagnosis of deafness. Nearly 70% of physicians who responded to this survey reported a lack of confidence in talking with families about this option. Survey results showed that physicians had difficulty determining the audiologic characteristics that qualify an infant for cochlear implantation. The correct response (bilateral profound) was selected by 74.3% of respondents, but an additional 48.5% of responses either were inaccurate (unilateral profound: 24.5%; bilateral mild to moderate: 15.5%; unilateral mild to moderate: 5.9%) or indicated uncertainty (27.1%).
Finally, physicians were asked to rate their confidence in talking with parents about 5 specific topic areas. Fewer than 10% of respondents were "very confident" on any of the topics. In order of less to more confident, the topic rankings were cochlear implants, communication approaches (sign, auditory/oral), causes of hearing loss, management of profound deafness, and management of unilateral or mild SNHL. It is interesting to note that physicians ranked themselves as most confident in addressing unilateral and mild hearing loss, when these 2 categories of hearing loss are more controversial among professionals in the field of audiology than other types and degrees of loss. 13 Table 5 summarizes pediatricians' perceived areas of need for training or resources related to the treatment of infants with SNHL. The pediatrician responses reported here also were similar to the responses of other physician subgroups and of the total group. Finally, physicians were asked to judge the relative utility of specific types of materials or resources for learning about newborn hearing screening and followup. Resources that were judged as being most likely to be helpful (in order of percentage who responded "very helpful") included (1) laminated cards with clear protocol steps (63.8%), 2) brochures to use in patient education (63.1%), (3) a frequently updated Web site for physicians (55.4%), (4) on-line CME courses (46.6%), and (5) downloadable grand rounds materials (39.0%). Additional recommendations that were made in openended responses included conferences, educational seminars, and equipment demonstrations. Resources that were judged to be less helpful included DVDs, CDs, and videotapes to be used in patient education, but even these were selected by at least 29% of the respondents as being very helpful.
Perceived Topic and Resource Needs
DISCUSSION
The present survey documented that the majority of physicians are in support of newborn hearing screening efforts; 81.6% believe that it is very important to screen all newborns for hearing loss at birth. This leaves 18.4% who are less sure about the importance, perhaps suggesting a need for clearer understanding of the consequences of hearing loss on early learning and speech and language development. Our data also suggest the need for newborn hearing screening and state-level EHDI programs to strengthen connections with the medical home by communicating all test results in a timely manner. Specific knowledge and practice gaps as well as attitudinal barriers should be addressed to maximize physicians' roles in the EHDI process.
In the early stages of implementing universal newborn hearing screening programs, some physicians raised concerns for the potential impact on parental anxiety. 6 Our data indicate that a majority of physician respondents currently do not see parental anxiety as a major concern or barrier. This belief has been supported by evidence in the literature. 14 It is difficult to predict an individual family's response to a failed screening result and/or after confirmation of permanent hearing loss, and individual differences exist. 15 Pediatricians reported the need for training to counsel parents better after diagnosis. One physician in the focus groups asked, "How worried should I tell parents they need to be about this?" Physicians expressed a need to understand better the consequences of varying degrees of hearing loss on infant development. A clear understanding that even minimal hearing loss has consequences for the development of speech and language 13, 16, 17 will put physicians in a better position to guide families. Our data show that improved communication with the medical home could strengthen connections from screening to diagnosis and follow-up. A concerning number of pediatricians (12.0%) and family physicians (17.0%) reported receiving screening results on fewer than half of their patients. Previous research on newborn screening for inborn errors of metabolism and hemoglobinopathies demonstrated that 26.0% of physicians do not receive results of children who pass screening. Doctors in that study and in our focus groups reported a tendency in this situation to presume that "no news is good news" 18 ; practitioners acknowledged that this may be a dangerous assumption. Several states have developed effective systems of communicating newborn hearing screening results with the infant's medical home. There should be continued efforts to share these effective models among states.
It has been estimated that pediatricians typically see a minimum of 12 children with severe or worse bilateral SNHL in the course of a practice lifetime. 19 Pediatricians who responded to this survey saw an average of 3.3 children in the previous 3 years, including children with mild through profound hearing losses. These results suggest that practitioners may encounter children with permanent hearing loss more often than previous estimates suggest. Nonetheless, given the many demands of daily practice, this remains a low-incidence condition, creating challenges for staying informed and current. This is even more the case for family physicians who reported seeing an average of 1.3 children with SNHL in the previous 3 years. Physicians in focus groups talked about the issue of hearing loss being "lower on their radar screen" than other health conditions that they deal with on a daily basis. This underscores the value of current AAP programs that focus on "just in time" resources related to EHDI. 20 "Just in time" resources are highquality, evidence-based materials that can be accessed easily when patient needs present themselves. Our survey results also suggested differences in the educational needs of pediatricians and family physicians, which may be related to differences in their relative frequencies of encountering infants with permanent hearing loss.
In general, our data analysis revealed that, for this sample, neither years of experience nor number of patients with permanent childhood hearing loss affected the accuracy of responses. This suggests that experience alone is not adequate for responding to new technologies or changing management strategies. It supports the need for educational programs and resources that are tailored to address knowledge and practice gaps that are reported by physician groups. Data from this survey (see Table 3 ) demonstrate that many physicians did understand best practices related to the ages at which infants should be referred for follow-up. This may provide indirect support for the effectiveness of the AAP campaign directed at pediatrician education. Conversely, the results also indicate that more emphasis needs to be placed on appropriate referral ages for fitting of hearing aids and for enrollment in early intervention services. Our survey data on typical referral practices suggest that such training should be broadened to include information about the qualifications of professionals who can provide appropriate services to young infants as well as service access contacts in local communities.
Our results indicate some specific gaps in physician knowledge related to medical treatment of infants with newly diagnosed hearing loss. Many respondents reported a lack of understanding of causative and genetic issues. Given that at least 50% of infants who received a diagnosis of congenital hearing loss have a genetic cause, 21, 22 it is essential that primary care physicians understand the need to collaborate with a medical genetics team in managing permanent hearing loss in infants. This testing is important not only in determining causal factors but also in identifying secondary medical needs or disabilities. The primary care physician also must stand ready to support families in interpreting the results of genetic testing. Primary care physicians who work with deaf parents must attend to cultural considerations, because some deaf adults may be opposed to surgical intervention, cochlear implants, and/or genetic testing. 23, 24 Furthermore, the incidence of blindness and low vision is 3.9%, and visual acuity problems are 2 to 3 times more prevalent in children with SNHL than in typically developing children. 11 These facts underscore the need for ongoing developmental surveillance in these children and for regular ophthalmologic evaluations. In addition, knowledge of risk factors for lateonset hearing loss would support the surveillance process.
Other gaps that were identified by the survey relate to the physician's role in counseling and supporting families of infants who receive a diagnosis of permanent hearing loss. Physicians perceived 2 areas as particularly challenging: (1) cochlear implants and (2) communication methods. It is most relevant perhaps for physicians to know that not all children with hearing loss are candidates for cochlear implants and where to go to access current candidacy criteria. Furthermore, physicians should be aware of the complexity of the decision-making process for the parents, the value of parent-to-parent support, and that both the technologies and the evidence base in pediatric cochlear implantation are changing rapidly. The best approach in such circumstances may be knowledge of how to contact a skilled pediatric cochlear implant team that can respond to physician and patient questions. The topic of communication methods or ap-proaches (eg, use of auditory/oral, auditory/verbal, signing, combined strategies) is complex and, at times, controversial. 25 The process of ensuring that families are well informed about all types of options should occur as soon as possible after the diagnosis of permanent hearing loss and ideally should happen as a part of the early intervention program in which the child is enrolled. Parentto-parent contact also can be helpful for families who are working through this decision-making process. Families expect physicians to be sensitive to the complexity of decisions that they must make about their child's communication, device needs, and education. 26 Physicians reported that they most often have accessed information about newborn hearing screening from fairly traditional sources, including the medical literature and CME meetings. Studies have not been conducted to determine whether these approaches bring about change in physician performance and patient outcomes in relation to management of infant hearing loss. However, several systematic reviews of CME research suggest that conferences, printed materials, and didactic lectures have only weak effects on medical practice. [27] [28] [29] Systematic reviews also indicate that CME programs with interactive elements and local opinion leaders within the medical community are effective in influencing physician practice. 27 It is interesting that physicians in the current study requested information resources other than didactic lectures on topics related to newborn hearing screening. Resources that were judged as most useful were action oriented; that is, they could be used to support immediate practice applications (ie, laminated protocol cards, patient education materials). They also requested Web-based materials and online CME courses. The advantage to these types of materials (similar to the existing AAP Pedialink course on newborn screening 30 ) is the possibility of incorporating interactive and practice elements, consistent with the evidence on effective CME. In addition, AAP created a Chapter Champions program, which designates 1 pediatrician in each state as a leader for disseminating information and resources on newborn hearing screening. This program is consistent with the evidence on the effectiveness of local opinion leaders on physician practices. 27 Our survey results show that Web-based resources about topics that are related to newborn hearing screening are underused by physicians. Although 51.7% of the group reported using the Internet to access medical topics, few physicians listed this as a source of information about issues related to newborn hearing screening. Numerous resources related to EHDI are on the Internet. It may be that physicians have not been informed about the availability of these resources, or perhaps they have not yet had the need for this information in their practices. Continued efforts to create and disseminate these types of materials, especially those with interactive media, seem to be warranted. Our findings are consistent with systematic reviews showing that multiple strategies are needed to address CME needs. 27 A number of topics were identified by participants as priorities for education related to newborn hearing screening. These self-appraisal opinions, paired with an analysis of responses to knowledge questions, provide some priorities for CME. Although all of the topics listed in Table 5 were of interest to the respondents, priority needs included (1) protocol steps for follow-up, (2) information on early intervention, (3) contacts for more information, (4) patient education resources, and (5) impact of varying degrees of hearing loss on infant language. These requested topics and resources have direct application to working with families in the medical setting. We learned that it is imperative to understand the busy practice life, circumstances, and perspectives of physicians before attempting to create new resources.
The concern for high false-positive rates may be based in reality for some physicians, depending on the experience level of screening personnel in their community birthing hospitals. Physicians in such settings need to be aware of acceptable false-positive rates and methods for reducing high false-positive rates. 31 Persistently high false-positive rates add costs to the system and may create a complacent attitude with health care professionals that "infants always pass the second screen." This can influence information that is given to families, which in some cases may affect willingness to follow-up. Physicians appropriately raised concerns for the high rates of loss to follow-up that were reported by some states after newborn hearing screening. A working group of the National Institute on Deafness and other Communication Disorders explored factors that influence follow-up and concluded that return for these evaluations could be improved if (1) parents fully understood the child's screening results, (2) parents fully understood the importance of the diagnostic evaluation, and (3) parents were provided with necessary contact and resource information. 32 Well-informed physicians who understand the impact of permanent hearing loss among infants and young children can be part of the solution in reducing the rates of loss to follow-up. Repeat visits for wellinfant checks and immunizations are ideal times to reinforce parental understanding of the need for followup.
There are several limitations to our study. Although we randomly sampled across 21 states and Puerto Rico and recruited a large number of participants (1968), our overall return rate was low (16.1%) compared with some published questionnaire studies. 33 This response rate may suggest some level of nonrespondent bias and the possibility that a propensity of responses were from physicians with greater interest in newborn hearing screening. If this is the case, then some of the findings about gaps in knowledge and misunderstandings are even more alarming because we would expect those with more interest to be better informed. Although physicians from a variety of subspecialties participated, there was insufficient representation in all but 2 categories (pediatricians and family physicians) for making relevant comparisons. Physicians also may have become aware of their own knowledge gaps in the process of completing the survey. This may have biased their responses to questions about needed topic areas and resources. Furthermore, there was no attempt to measure directly the impact of knowledge or attitudes on physician treatment of infants with newly diagnosed SNHL. Future studies are needed to address this question.
CONCLUSIONS
On the basis of the results of this survey, we draw the following main conclusions and recommendations:
1. There is evidence that primary care physicians are becoming informed about universal newborn hearing screening, support the procedure, and feel confident in talking with parents about the screening results. However, important gaps in knowledge about follow-up stages of the process remain and need to be addressed.
2. Knowledge gaps centered on issues of medical management, such as knowing when and where to refer infants for follow-up procedures, understanding the genetics of hearing loss, implementing surveillance for late-onset hearing loss, and familiarity with cochlear implants and their candidacy criteria.
3. Knowledge gaps also were identified with regard to early intervention, including contacts for referral, appropriate communication options, and professional disciplines involved. Additional education of the medical community on these issues will put physicians in a better position to support families of newly identified infants with permanent hearing loss.
4. Primary care pediatricians perceived gaps in their knowledge about referrals and interventions that follow newborn hearing screening. They recommended that knowledge gaps be addressed through provision of (1) action-oriented resources (algorithms/protocol cards, parent education materials), (2) Web-based materials, and (3) online CME and materials for peer education.
